INTRODUCTION
In many physical problems the major interest is in obtaining flux values on the boundary, rather than the values of the solution to the particular partial differential équation being considered. In this paper a method proposed by J. Wheeler [5] for approximating the boundary flux will be analyzed for second order elliptic and parabolic boundary value problems when the domain is a rectangle.
Let R = I x ƒ, where ƒ = (0, 1). Suppose that a(x)> c(x), and p(x) are U° (R) functions. Further assume that there exist constants p 0 , Pi» a 0 , a u c 0 and c t such that 0 < p 0 < p(x) < p l9 0 < a 0 < a(x) < a l9 0 < c 0 < c(x) < c u We shall consider the following two boundary value problems 
where P r (£) is the class of functions defined on I with restrictions to the set E agreeing with a polynomial of degree not greater than r. Let h = max ; such éléments were constructed in the proof of Lemma 2.1 of Douglas, Dupont and Wahlbin [1] and can be chosen to satisfy the additional constraint that the support of qj is contained in an interval of length OQi). Let N k (r, A) be the span of q 0 and q t . Let 
Again the flux is approximated by the boundary values of F. Note that the évaluation of T(t) involves the solution at time t only; thus, it can be evaluated at any convenient sélection of time arguments.
In Section 2 we dérive error estimâtes of F -a ^-for the elliptic problem ov with homogeneous data. For the case a = 1 we obtain optimal L 2 and L°°e stimâtes. Hère optimal means optimal rate of convergence (O(h r+l )) with minimal norm on the solution.
For smooth functions a(x) we show that r n du 1 -a-~-
for the special case k = 0. This resuit does not give an optimal rate of convergence since the exponent on h is r + 1/2 and not r + 1 ; however, the norm on the solution is minimal. In Section 3 we extend the elliptic results to the parabolic problem. For a = 1, optimal convergence rates in L 00 in space and time are established. For variable functions a, we again treat the case k = 0 and lose a factor of h 1/2 .
2, FLUX ESTIMATES FOR ELLIPTIC PROBLEMS WITH HOMOGENEOUS DIRICHLET BOUNDARY VALUES
We first consider the case a = 1 in (1. Let W = P < g > Pu. We have It is dear that (using x = (x, y))
Since Pw interpolâtes w at the knots when k = 0 (and this is the source of our restriction to k = 0), P 0 Pu = W is locally determined and JU* Ij (u x -(ƒ ® -ƒ.
-P)u x dxdy.
A similar réduction can be made on the ^-terms. Thus, -u), Vo)| < CHL-CIO { IK® (/-PK 1+ la-P)® /«,|| } || 
BOUNDARY FLUX ESTIMATES FOR PARABOLIC PROBLEMS
We first consider the case a s 1 in (1.3). Let W : [0, T\ by W{t) = P ® iV(f). Then, Subtracting (1.6) from (3.2), we obtain the équation We now obtain estimâtes of and \m it For V€ JL°k" we have 
